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liiqproyeiiients in or rdaimg to Silenceis for Motor Yebides 



I, Frank Leonard Kleimio. of 404 
Parramatta Road, Burwood, in the State of 
New South Wates, Commonwealth of 
Australia, a British subject, do hereby de- 

S dare the invention, for which I pray tiiat a 
Patent may be granted to me, and the 
method by which it is to be pexfocmed. to 
be particularly described in and by the 
following statement: — 

10 Tile present invention relates to alenoexs 
for motor vehicles and to a method of 
making siknoers. 

The object d the invention is to provide 
a silifflioer whidi is pardculariy durable and 

IS effective in use and a noethod by wMdi 
certain fonns of tiie inventicm can be manu- 
&ctiired easily and economically. 

At the present time all silencers in nor- 
mal commercial use are made from mild 

20 steel material, the sheet being rolled into 
cylindrical form and end covers attacted to 
the c^dinder so formed. While such silenc- 
ers are effective, their life is short owing 
to the fairiy rapid deterioratten of mild 

25 steel by rustmg. The use of otter materials 
such as aluminium or stainless steel pre- 
sents certain econonuc and manu&ctuiing 
difficulties OB& whidi is the provision of 
a cheap and effective means for forming 

30 and attaching end covers to a silencer. 
Tb& present invention piovicfes a con- 
struction and a method of manufacture for 
^knoers which as^sts in overcoming tins 
pulicular difficulty. 

35 The invention omsists in a silencer for 
a motor vehicle having a tubular body of 
corrosion resistant sheet metal such as 
aluminium or stainless steel and end covers 
made by casting fxom aluminium, each end 

40 cover being secured to oo& end of the 
tabular body and having set in it an end 
|npe, the ^id pipe having becm set in 
position during the castiog of the g«d 
IIMce4&6d.] 



or having bem pressed into it after casting. 

The CTd covers may be secured to the 45 
body by means of bolts arranged around 
the penphery of the cover and passing 
throv^ a ring surroundiog the end of the 
body, the end portion of the body bdng 
clamped between the end cover and the 50 
ring. In an alternative arrangement the 
end cover may be secured to tiEe body by 
casting it around the end of the body. The 
term ' castmg * is to be taken to include the 
process defined in the next succeeding para- 55 
graph. 

The invention also consists in a method 
of making a ^knoer including the steps of 
forming an inwardly flared flange or a 
plurality of radial holes at one end of a 60 
tubular body for a silencer or otherwise 
treating tte md to form a key with an end 
cover, melting aluminium in an open mould 
corresponding in shape to the end cover 
after setting an end tube in the mould so 65 
that it prefects on either side thereof, hold- 
ing the body^ in a vertical position over tte 
mould, offering the mould up to the body 
to immerse the CTd of the body in tl» 
molten aluminium and thereafter cooling 70 
the mould to cause the aluminium to 
solid^. 

In (Kder that the invention may be better 
understood and put into practice, mefened 
forms thereof are hereinafter described, by 75 
way of example, with reference to tte ac- 
companying drawings, in which : 

F^. 1 and 2 are per^ctive views illus- 
trating the method of making silencers 
acoording to the invention, and 80 

Hgs. 3 to 6 are part-secticmal perspective 
views of the ^id porti<His of silencers show- 
ing different ways in which an end cover 
may be attadied to a silracer. 

Ccmsideiisig Eigs. 3 to 6 firstly, in eadi 85 
figure 10 doootes the i^Hndrical body of 
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the alenoer which is fonned preferably 
fram alunmdiun sheet, although other cor- 
losion resistant materials sudi as stainless 
steel may be used. 
5 Down the centre of the aluminium tube 
10 extends a tube 11 the wall of which is 
perf<»ated with a oondderable number of 
holes. This perforated tute 11 is aligned 
with and connected to the diort length of 

10 end tube 12 at each end oi the silencer so 
that the exhaust gases pass straight throng 
the silencer. The space 13 between the 
inner perforated tube 11 and the outer 
aluminium tube 10 is packed with fibre glass 

15 which is preferably in the form of a batt or 
strip which is applied around the inner 
perforated tube. As is weU known, the 
arrangement desoibed has a silencing effect 
by the absorption of sound waves in the 

20 fibre g]ass through the hcdes in the inner 
perforated tube. 

In Fig. 4 to the end of the tube 10 there 
is attached an end cover 146 in the form 
of an aluminium casting around the dr- 

25 cumference of which are formed a number 
of bolt holes. The end cover 14h is formed 
with a spigot having an external fmsto 
conical &ce which just fits within a flared 
portion 15 of the end of the aluminium 

30 tube 10. It is secured to the tube by means 
ot a ring 16 of ^milar material having an 
internal annular fnisto conical &ce which 
corresponds to the external surfEioe of the 
flared portion 15 at the end of the tube 10. 

35 This nng 16 is also provided with holes 
around its periphery corresponding to those 
in the end cover, bolts 17 are passed 
through these holes and the ring and the 
end cover are bolted together to grip the 

40 flared end of the aluminium tube 10 be- 
tween them. 

In Fig. 3 the construction is very much 
the same as that shown in Fig. 4 except 
that the end cover 14a is held in position 

45 by hook bolts 18 in place of the bolts 17. 
In the centre of each end cover 14a and 
14b is formed a hole into which is pressed 
a short length of steel end tube 12 v/hlch is 
arranged to project to a sufficient distance 

50 from flie outer feoe of the end cover to en- 
able the exhaust pipe from the engine of 
the vehicle, or the tail pipe of the exhaust 
system as the case may be. to be attached 
to the silencer in a conventional manner. 

55 The relative diameters of the end tube and 
the hok in the end cover are chosen so that 
when the silencer reaches its normal 
operating temperature the tube is still a 
tight fit in the hole of the end cover. The 

60 end tube 12 may be set in position in the 
mould during casting of ti^ end cover 
so that on cooIiDg the end tube is set fimdy 
in place. 

While the constructions shown in Figs. 
65 3 and 4 provide a satisfactory means of at- 



taching the end covers and while these 
constructions have the advantage that the 
end covers may be removed from the 
silence, the constructions shown in Figs. 5 
and 6 are to be preferred on the grounds of 70 
low cost, ease of manufacture and i^tness 
of appearance. In practice a sil^oer may 
te constructed having one fixed end such as 
is shown in Figs. 5 and 6 and oi^ remov- 
able end as is Siam in Figs. 3 and 4. This 75 
enables the silencer to be repacked from 
time to time. 

In Figs. 5 and 6 end covers 14c and 14d 
are attached to the aid of the aluminium 
tube 10 by the method described below 80 
with reference to Figs. 1 and 2. The only 
dfflerence between the two constructions is 
that whereas in Fig. 5 a plurality of radial 
holes 21 are formed in tte end of tiie tube 
10 to provide a key for the material of the 85 
end cover 14c in Fig. 6 the end 22 of the 
tube 10 is flared inwardly for the same 
purpose. It will be appreciated that the 
ei^ of the tube 10 may be treated in^ a 
number of other ways to form a key with 90 
the end cover. 

In each of Figs. 3 to 6 the end of the 
silencer not shown may be of the same 
construction as the end shown or of any 
of tiie constructions shown m the other 95 
Figures. 

Silencers made as described above are 
very simple to make and by the use of an 
external aluminium tube are very durable 
as aluminium does not rust in the same 100 
way as steel. 

These constructions may be varied in a 
number of ways. For example the silencing 
properties may be improved by omitting a 
portion of the fibre gjass packing 13 from 105 
the central portion of the silencer and also 
by surrounding the outer aluminium tube 
by a corrugattS sleeve of aluminium which 
tends to dmnp out resonances which might 
otherwise occur at certain speeds. 110 

Where it is necessary to use an outer 
aluminium tubs of relatively large diameter, 
it may be found convenient for purposes of 
installation to manipulate the central por- 
tion of the tube to convert it from a drcu- 115 
lar to an oval cross-section. It is also 
posable to form the whole tube so that it 
is of oval cross-section, the end covers in 
the case of Figs. 3 and 4 being turned or 
ground on a suitable lathe so as to provide 120 
oval surfaces corresponding to the frusto 
conical surfaces formed on the circular end 
covers. 

Where the aluminium tube is of oval 
ax>ss-section, the construction of the silencer 125 
may be modified by forming the hole in 
each end piece ofi-oentre. the hole at each 
end being on either ade of the axis of the 
silencer. A perfomted tube is attached to 
each end of the silencer and is led to a 130 
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ceatcal campartmirat at the middle of tbe 
sikncer. In soch an arrangement the gases 
cannot flow straight throngh the slenoer 
but must move laterally withhi the compart- 
5 ment froon one perforated tube to tfaeother. 
A variety of other modifications of the 
details of oonstroction axe posabk. ixx ex- 
ample tiie perforated tube 11 may be form- 
ed by rolling a sheet of perforated material 

10 to form a scroll so that in effect a tube 
having a munber of la^^rs is formed and 
this is found to ^ve iniproved silencing 
qpalilks to the silencer. Other modifica- 
tKHis will ocOTT readily to those skilled in 

V the art 

The method of makii^ sil^oers having 
end covets attached in the manner shown 
in Hgs. 5 and 6 is illustrated in Figs. 1 and 
2. In these figures a framevt^ork 23 is used 

20 to support a clamp 24 by means of which 
the body 25 of a silencer may be held in a 
verticai positioa The damp 24 con^sts 
of a pair of jaws 26 shaped to fit around 
^ body 25 of a silencer and which may 

25 be moved lateralty by levers 27 into and 
out of a dampii^g position. It will be 
obvious that any conventional clamping 
means may be used for the purpose and it 
h iherefrae not pmposed to describe it in 

30 further detail 

The fran^work 23 also supports a plat- 
form 28 which may be r^Ued or lowered by 
a ^draulic ram 31. It Is shown lowered 
m Fig. 1 and raised in Fig. 2. 

35 A gas ring 32 rests on the platform 28 
and tins may be connected by pipe 33 to a 
gas supply or by pipe 34 to a supply of 
compressed air by means of the ooii 35. 
A mould or die 36, the internal shape of 

40 which conesponds vnth the external shape 
of the end cover 37 is supported above t^ 
gas xmg 32. The mould 36 has a central 
ho^ into which an end i»qpe 38 is a pn^ 

45 The apparatus is used in the foUowmg 
maimer. Tbe tubular body 25 of a silmcer 
is treated at eadi end in a manner sudi as 
is described in connection vritii Figs. 5 and 
6 to fcwm a key with an end cover. It is 

50 pr^erably packed with fibre glass and fitted 
with a central perforated tube bef<ae an 
end cover is fitted althou^ one end cover 
may be fitted bfeore this is done. The body 
25 is then set in the damp 24 in the p(^tion 

55 shown in Fig. 1. An end tube 38 is then 
passed throng tii^ central hole in ti^nKnild 
to project on either sicte at tiie mould. It 
win be seen that the end tube in eSectfonns 
a part of the mould. 

€0 Tbe mould 36 is Hnen heated by means 
of a gas flame £iom the gas ring 32 and the 
mould is fined with molten alnmimum 
winch is maintained in this ocmdition by 
heat from the gas flame. The platform 28 

65 is then raised by means <rf tte hydraulic 



jade 31 to ofEer the mould 36 up to the 
end ct tbe sil^icer bod^ 25. When the end 
of the body is immer^d to the correct 
depth, movement of the platform is stop- 
ped, the cock 35 is used to cut off the 70 
supply of gas to the gas ring and to sub« 
stitute for it a blast of compressed air whidi 
quiddy cools the mould 36 and causes the 
a lum i niu m to solidify. The silencer body 
25 with the end cover 37 and end tube 38 75 
attached may then be removed frcmi tte 
apparatus. After one end cover has been 
aS&ed the other may be attacted by simply 
reverdng the positicm of the body in the 
clamp 24 and repeating tiie operation. 80 

When the mould is offered up to the 
sitencer body 25 the did tube 38 fits withm 
the inner perforated tube (reference 11 in 
Figs. 3 to 6) and if desired the length <rf 
this latter tube may be such that it projects 85 
into the mould 36 and is then also cast into 
the end cover. 

The rnethod described above provides a 
very simple and inexpenave means of ap- 
plying end covers to the body of a silencer 90 
having an aluminium tubular body or a 
tubular body of other corrosion resistant 
materiaL 

Whenever in Figs. 1 and 2 the mould 36 
is shovm as bdng circular the method is 95 
equally well appficable to dienoers of oval 
cross-sectkm it being only necessary to 
make a mould of suitable shape. 

WHAT I O-AIM IS:— 

1. A silencer for a motor vehide having 100 
a tubular body €i corrosion resistant sheet 
metal such as aluminium or stainless steel 
and end oov^ras made by casting from 
aluuiiuium. each end cover being secured 

to <nie end of the tabular body and having 105 
set in it an end pipe, the end pipe having 
been set in position during the casting of 
the end cover or having been pressed into 
it after castir^ 

2. A silencer as claimed in Qaim 1 110" 
wherem one or both end covers are secured 

to the body bjr means of bolts arranged 
around the periphery of tbe cover and pass- 
ing through a ring surrounding the end of 
the body, the end portion of the body being 115 
damped between ti» end cover and tte 
liiig. 

3. A silencer as claimed m Claim 1 
wherein one or both end covers are secured 

to the body by casting each end cover 120 
around one end of the body. 

4. ^ A method of making a alenoer in- 
cluding the steps of forming an inwardly 
flared flange or a plurality ot radial hofes 

at one end of a tubular body for a silencer 125 
or otherwise treating the end to form a key 
^th an end cover. Halting aluminium in an 
open mould corresponding in shape to the 
end cover after settii^ an end tube in the 
mould so that it prefects on eitl^ side 130 
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tbereof, holdiiig tiiie body in a ycc&cal posi- 
tion over tii& mould, oftsmg Uie mould 
up to the body to immei$B foe end of the 
body in the molten ainmlntmn and these- 
5 gfter coaling the mould to cause the alum- 
imam to solidiftr. ^ . ^ . ^ 

5. A ^lencer as claimed m Cteam l 
having one or both end covers attached 
substantially as shown in eitiier of Hgs. 3 

10 or 4 of the aocompa^ying drawings. 

6. A silencer as cla&ed in CSaim 1 
having <me or bolh end covers attached 



substantially as shown in eitiier of Figs. 5 
or 6 of the accompanjdng drawings. 

7. A method of making a alencer sub- 
stantiaEy as described with xeference to 
I^gs. 1 and 2 <d the accompaxQFing drawhigs. 

URQUHART-DYKES & LORD. 
Columlna House. 69 Aldwych. 
Loadcm. W.C2. 
and 

12 Sooth Facade. Leeds. 1, Y<»±s. 
Cliartered Pat^ Agents. 
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